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The classical view of accorrmxlation assumes that in the absence of a 
st:irrulus for accOIIIIDdation the ciliary body relaxes to focus the lens 
to optical infinity, assuming no refractive error. We know now that 
'When the necessity for accurate accOIIIIDdation is eliminated, as with 
very small pupils or 'When the visual stimulus is absent, such as would 
occur in a bright empty field or in the dark, the eye's focus shifts 
toward a relatively fixed position corresponding to an intermediate 
distance, the dark focus of accOIIIIDdation. 1 This intermediate focus is 
variable anx:mg individuals2 but does not change greatly within m::>st 
subjects over time.3 
Leibowitz and Ow'ens found the mean dark focus of accOIIIIDdation 
by a laser optorreter to be 1. 71D with a standard deviation of 0. 72D .1 
Later studies by Leibowitz and Ow'ens in 1976 and 1978 reported a 
mean dark focus of 1. 48D with a range of 0. 33 to 3. 21D4 and a mean of 
1.52D with a standard deviation of 0.77D respectively.3 
These refractive errors from inaccurate accOIIIIDdation ma.y be 
present in many practical situations and should be predictable and 
correctable 'When the observer's dark focus is known. Leibowitz and 
Ow'ens indicated that a correction corresponding to half the value of 
the dark focus improved the acuity in 35 percent of their subjects for 
night driving conditions .1 Richards has fat.md from 10 to 15 percent of 
autormbile drivers would see better 'When driving at night with 0. SOD 
to 0. 75D m::>re minus spherical correction. 5 No arbitrary addition of 
concave lenses can be used for all individuals without handicapping 
the vision of m::>st people. 
1 
A convenient method for measuring the eye's refractive state 
under reduced stimulus conditions would facilitate correction of 
night myopia. The present investigation examines several clinical 
procedures for predicting a subject's dark focus. 
Subjects were 31 students from Pacific University between the ages 
of 21 and 31. Subjects had acuities of 6/6 and no ocular pathology. 
Those who wore spectacles used them during the entire exper:iment. Data 
collected on each subject included age, sex, subjective refraction, 
acuity, subjective refraction at O.lOfL, and a near retinoscopy measurement. 
During the preliminary 5 minute dark adaption period, explanations 
were given and several trials run to obtain aligmnent of the instrument, 
which was maintained by a head and chin rest. 
The patient's dark focus was measured with a polarized vernier 
optometer. 6 Comparison between the polarized vernier optometer and the 
laser optometer measurements of the dark focus showed close agreement. 6 
The target pattern was presented for 250 millisecond durations every 
5 seconds to minimize influencing accOIIIrodation. Two readings were taken, 
one starting from the myopic side of the dark focus until aligmnent was 
found and the other starting from the hyperopic side. Pill average dark 
focus was then determined for the right eye. 
The subject's right eye was then refracted at O.lOfL using Richard's 
equipment. 7 Retinoscopy was perfonned on each subject's right eye in a 
completely dark room with only the retinoscope light an. 8 Since the 
filament and aperture of a retinoscope have been found not to influence 
accOIIIrodatian :in the dark, this finding should be closely related to 
the subject's resting focus. 8a 
2 
The dark focus values ranged from 0. 00 to 2.10 diopters, with a 
mean of 0.88 diopters and a standard deviation of 0.61D. The subjective 
refraction values ranged from +0.50 to -1.25D with a mean of -0.30D 
and a standard deviation of 0. 41D. The net retinoscopy values ranged 
from +0.75 to -1.50D with a mean value of -O.Lfl and a standard deviation 
of 0.56D. 
The correlation between the dark focus and subjective refraction 
values was 0. 20. The correlation berneen the dark focus and net 
retinoscopy values was -0.04. Detailed measurements are available. 9 
The present experiment has shown that an individual's dark focus 
is not predictable from the value of a subjective refraction dane at 
0 .lfL or from his net near retinoscopy finding. While Owens and 
Mbhindra obtained results from near retinoscopy that highly correlated 
with the dark focus (Pearson's r=.86), our results failed to show this 
(r=:-·0. 04-) • Also the mean dark focus we obtained differed significantly 
from that obtained by Leibowitz and Owens. This rna.y be attributed partly 
to the experimental population used. Optometry students tend to have 
up-to-date prescriptions. According to Richards, when vision is corrected 
t~ 6/4 or better, night myopia is rarely found. 10 Subjects also had 
low distance phorias which decreased the effect of convergence on 
accorrrrodation. Systematic differences in IT£asurernents of the dark 
focus berneen the optometer used and the laser technique of Leibowitz 
and Owens may account for part of the variation found. Direct refraction 
at the lliminance involved may be preferable -when the actual dark focus 
of the patient is not known. 
3 
TABLE 1 
SUBJECT DF VALUES SUBJECI'IVE REFRACTION NET RETINOSCOPY VALUES 
1 0.60 0.00 +0.25 
2 1.25 0.00 0.00 
3 1.35 -0.25 -0.25 
4 0.05 -0.25 -0.50 
5 0.10 0.00 -0.25 
6 1.00 -0.75 -1.25 
7 1.10 -0.75 -0.25 
8 1.40 -0.50 -0.75 
9 0.30 -0.50 -0.50 
10 1.05 -0.50 -0.50 
11 1.90 -1.25 -1.50 
12 0.03 0.00 -0.75 
13 0.10 -0.75 -1.00 
14 0.40 0~00 +0.75 
15 1.00 0.00 -0.75 
16 1.05 0.00 -0.75 
17 0.25 0.00 -0.50 
18 0.00 0.00 -0.75 
19 0.00 -0.50 -0.75 
20 1.00 -0.75 0.00 
21 2.10 0.00 +0.25 
22 1. 75 -0.25 -0.75 
23 1.10 0.00 +0.75 
24 1.95 +0.25 0.00 
25 1.40 -0.50 -0.25 
26 0.75 0.00 +0.50 
27 1.00 -0.50 -1.25 
28 0.35 +0.50 -0.75 
29 0.50 0.00 +0.25 
30 0.90 -1.25 -0.75 
31 0.95 -0.50 -0.75 
32 1.40 -0.75 -0.50 
Mean 0.88 -0.30 -0.41 
SD 0.61 0.41 0.56 
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